Time-course expression of Toll-like receptors 2 and 4 in inflammatory bowel disease and homeostatic effect of VIP.
Toll-like receptor 2 (TLR2) and -4 mediate signals from a great variety of bacterial gut products, giving the host a panel of microbe-recognizing receptors. Under homeostatic conditions, TLRs act as protective receptors of the intestinal epithelium. When homeostasis is disrupted in diseases such as inflammatory bowel disease, TLR2 and -4 are deregulated. Our study demonstrates, by using a trinitrobenzene sulfonic acid-induced colitis model of Crohn's disease, the constitutive expression and the up-regulation of TLR2 and -4 at messenger and protein levels in colon extracts, as well as in macrophages, dendritic cells, and lymphocytes from mesenteric lymphoid nodes. Vasoactive intestinal peptide (VIP) treatment induced a decrease of TLR2 and -4 expressions approaching ethanol control levels. Our results suggest that VIP modulation of TLR2 and -4 could be explained by two possible mechanisms. The first one would be the secondary reduction of TLR2 and -4 caused by the VIP-mediated decrease of inflammatory mediators such as interleukin-1beta and interferon-gamma, which synergize with bacterial products, contributing to the amplification of TLR presence in the intestine. The other possible mechanism would involve a VIP-mediated decrease of nuclear factor-kappaB, which would cause a direct down-regulation of TLR expression. In summary, the resultant physiological effect is the decrease of TLR2 and -4 expressions to homeostatic levels. Our study describes for the first time the role of a peptide present in the gut microenvironment as an effective modulator of the initial steps of acute inflammation, acting at local and systemic levels and leading to the restoration of the homeostasis lost after an established inflammatory/autoimmune disease.